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DETAILED ACTION 
Claim Rejections - 35 (JSC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which fornns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 6-10, and 33-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dvorkin (US 6,381,471) in view of Ahonen (US 5,507,010). 

Referring to Claim 1 , Dvorkin teaches a receive front-end module for use in a 
multi-band, multi-mode communication device, the communication device having a 
plurality of electrically separated antennas 4 and 5 (fig. 1), said receive front-end 
module comprising: 

at least two feed points 30-33 (fig. 1), adapted to connect seperately to at least 
two of said plurality of antennas for receiving communication signals in the 
communication device (see col. 4, lines 25-29); 

a plurality of signal paths 40 and 42-44 (fig. 1), operatively connected to the feed 
points for simultaneously receiving communication signals in a plurality of frequency 
bands, wherein each signal path has a filter 10, 17, 18, and 25 (fig. 1 ) for filtering the 
communication signals in the corresponding frequency band (see col. 4, lines 29-40); 
and 



Application/Control Number: 10/688,181 Page 3 

Art Unit: 2682 

at least one isolation component, disposed in the signal paths, for providing 
cross-band isolation between at least two of the signal paths (see 6 and 8 as well as 7 
and 9 in fig. 1 as well as col. 4, lines 9-19). 

Dvorkin does not teach at least two of said plurality of signal paths adapted to 
simultaneously receive communication signals from one of the antenna through one of 
the two feed points. Ahonen teaches at least two of said plurality of signal paths 
adapted to simultaneously receive communication signals from one of the antenna 
through one of the two feed points (see 1A, IB, 10A and 10B of fig. 1 and col. 3, lines 
59-65). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the teachings of Ahonen to said device of 
Dvorkin in order to further expand the use of signals in a multi-band communication 
device. 

Referring to Claim 2, Dvorkin also teaches said isolation component 
comprising at least one signal amplifier 16 (fig. 1 ). 

Referring to Claim 3, Dvorkin also teaches at least two antennas 
comprising a first antenna 4 (fig. 1) and a second antenna 5 (fig. 1), and said at least 
two feed points comprises a first feed point operatively connected to the first antenna 30 
and 31 (fig. 1), and a second feed point operatively connected to the second antenna 32 
and 33 (fig. 1), and wherein said plurality of signal paths comprises: 

a first signal path having a first filter 40 and 44 (fig. 1 ) for filtering the 
communication signals in the first frequency band, the first signal path operatively 
connected to the first feed point (see col. 4, lines 29-40); 
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a second signal path having a second filter 42 (fig. 1 ) for filtering the 
communication signals in the second frequency band, the second signal path 
operatively connected to the second feed point (see col. 4, lines 29-40); 

a third signal path having a third filter 43 (fig. 1 ) for filtering the communication 
signals in the third frequency band, the third signal path operatively connected to the 
second feed point, wherein the third frequency band is different from the second 
frequency band (see col. 4, lines 29-40); and 

at least one matching circuit 14 and 22 (fig. 1 ) for matching the second and third 

filters. 

Referring to Claim 6, Dvorkin also teaches the first frequency band substantially 
covering a frequency range of 1805 - 1880 MHz; 

the second frequency band substantially covering a frequency range of 1 930 - 
1930 MHz; and 

the third frequency band substantially covering a frequency range between 2110 
MHz and 2170 MHz (see col. 5, lines 15-25). 

Referring to Claim 7, Dvorkin also teaches the communication signal received in 
the first signal path transmitted in a GSM mode; 

the communication signal received in the second signal path transmitted either in 
a GSM mode or a W-CDMA mode; and 

the communication signal received in the third signal path transmitted in a CDMA 
mode (see col. 4, lines 64-67). 
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Referring to Claim 8, Dvorkin also teaches the first frequency band substantially 
the same as the second frequency band (see col. 5, lines 15-25). 

Referring to Claim 9, Dvorkin also teaches the third frequency band substantially 
covering a frequency range between 1805 MHz and 1880 MHz; and 

the first and second frequency bands substantially covering a frequency range 
between 21 10 MHz and 2170 MHz (see col. 5, lines 15-25). 

Referring to Claim 10, Dvorkin also teaches the communication signal received in 
the third signal path is transmitted in a GSM mode; and 

the communication signals received in the first and the second signal paths are 
transmitted in a W-CDMA mode (see col. 4, lines 64-67). 

Referring to Claim 33, Dvorkin teaches a method of enhancing reception of 
communication signals in a multi-band, multi-mode communication device (fig. 1), the 
communication device having a plurality of electrically separated antennas 4 and 5 (fig. 
1), and a plurality of signal paths for receiving communication signals in a plurality of 
frequency bands, said method comprising the steps of: 

providing at least a first feed point 30 and 31 (fig. 1) and a second feed point 32 
and 33 (fig. 1), the first and second feed points adapted to connect separately to at least 
two of said plurality of antennas (see col. 4, lines 25-29); 

operatively connecting at least two of said plurality of signal paths 40 and 44 (fig. 
1 ) to the first feed point, and at least a different one of said plurality of signal paths 42 
and 43 (fig. 1 ) to the second feed point, each of the signal paths connected to the first 
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and second feed points has a filter 10, 17, and 25 (fig. 1 ) for filtering the communication 
signals in the corresponding frequency band (see col, 4, lines 29-40); and 

providing means, in at least some of the signal paths, for providing cross-band 
isolation between at least two of said plurality of signal paths, wherein the 
communication signals received in at least one of the signal paths connected to the first 
feed point and the communication signals received in at least one of the signal paths 
connected to the second feed point are transmitted in the same frequency band and 
transmission mode (see 6 and 8 as well as 7 and 9 in fig. 1 as well as col. 4, lines 9-19). 
Dvorkin does not teach the two signal paths connected to the first feed points adapted 
to receive communication signals in different frequency bands. Ahonen teaches the two 
signal paths connected to the first feed points adapted to receive communication signals 
in different frequency t)ands (see col. 3, lines 65-67 and col. 4, lines 1-3). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to provide the teachings of Ahonen to said device of Dvorkin in order to further 
expand the use of signals in a multi-band communication device. 

Referring to Claim 34, Dvorkin teaches a multi-band, multi-mode communication 
device, comprising: 

a plurality of electrically separated RF antennas, including a first antenna 4 (fig. 
1) and a second antenna 5 (fig. 1), and a front-end module comprising: 

at least a first feed point 30 and 31 (fig. 1) and a second feed point 32 and 33 
(fig. 1) separately connected to the first and second antennas, and a plurality of signal 
paths 40 and 42-44 (fig. 1 ) operatively connected to the first and second feed points for 
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receiving communication signals in a plurality of frequency bands, each signal path 
having a filter 10, 17, 18, and 25 (fig. 1) for filtering the communication signals in the 
corresponding frequency band, wherein the communication signals received in at least 
one of the signal paths connected to the first feed point and the communication signals 
received in at least one of the signal paths connected to the second feed point are 
transmitted in the same frequency band and transmission mode (see 6 and 8 as well as 
7 and 9 in fig. 1 as well as col. 4, lines 9-19). 

Dvorkin does not teach the communication signals received in another different one of 
the signal paths connected to the first feed point transmitted in a different frequency 
band. Ahonen teaches the communication signals received in another different one of 
the signal paths connected to the first feed point transmitted in a different frequency 
band (see col. 3, lines 65-67 and col. 4, lines 1-3). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
the teachings of Ahonen to said device of Dvorkin in order to further expand the use of 
signals in a multi-band communication device. 

Referring to Claim 35, Dvorkin also teaches a mobile tenninal (see ABSTRACT). 

Referring to Claim 36, Dvorkin also teaches a communicator device (see 
ABSTRACT). 

3. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dvorkin and Ahonen and further in view of Gitlin etal. (US 6,188,718). 
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Referring to Claim 13, Dvorkin teaches said at least two antennas comprising a 
first antenna and a second antenna 4 and 5 (fig. 1), and said at least two feed points 
comprise a first feed point 30 and 31 (fig. 1 ) operatively connected to the first antenna, 
and a second feed point 32 and 33 (fig. 1 ) operatively connected to the second antenna, 
and wherein said plurality of signal paths comprises: 

a first signal path 40 (fig. 1 ) having a first filter 10 (fig. 1 ) for filtering the 
communication signals in the first frequency band, the first signal path operatively 
connected to the first feed point, and a second signal path having a second filter for 
filtering the communication signals in the second frequency band, the second signal 
path operatively connected to the second feed point. 

The combination of Ahonen and Dvorkin do not teach a third antenna electrically 
separated from the first and second antenna, a third feed point, operatively connected 
to the third antenna for receiving communication signals in the communication device; a 
third signal path, operatively connected to the third feed points for receiving 
communication signals in a third frequency bands; and further means, disposed in the 
third signal path, for providing cross-band isolation between the third signal path and at 
least one of said at least two signal paths. Gitlin teaches a third antenna 112 (fig. 2) 
electrically separated from the first and second antenna, a third feed point (staring from 
1 12 in fig. 2), operafively cpnnected to the third antenna for receiving communication 
signals in the communication device; a third signal path (path leading from 1 12 in fig. 2), 
operatively connected to the third feed points for receiving communication signals in a 
third frequency bands; and further means 300 (fig. 1), disposed in the third signal path, 
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for providing cross-band isolation between tlie third signal path and at least one of said 
at least two signal paths. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to provide the teachings of Gitlin to the 
modified system of Ahonen and Dvorkin in order to provide a simpler structure for the 
communications device. 

Referring to Claims 14 and 15, Dvorkin also teaches the communication signal 
received in the first and second signal paths is transmitted in a frequency band 
substantially between 21 10 MHz and 2170 MHz and the communication signal received 
in the third signal path is transmitted in a frequency band substantially between 1930 
MHz and 1990 MHz (see col. 5, lines 15-25). 

4. Claims 4, 5, 1 1, 12 and 16-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dvorkin, Ahonen and Gitlin in view of Ella (US 2003/0128081). 

Referring to Claims 4, 1 1 , and 16, the combination of Gitlin, Ahonen and Dvorkin 
do not teach a first balun disposed in the first signal path between the first filter and the 
first feed point; a second balun disposed in the second signal path between the second 
filter and the second feed point; and a third balun disposed in the third signal path 
between the third filter and the. second feed point. Ella teaches a first balun 10 (fig. 1 1 ) 
disposed in the first signal path between the first filter and the first feed point; a second 
balun 10' (fig. 11) disposed in the second signal path between the second filter and the 
second feed point; and a third balun 10' (fig. 11) disposed in the third signal path 
between the third filter and the second feed point. Therefore, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to provide 
the teachings of Ella to the modified system of Ahonen, Gitlin, and Dvorkin in order to 
conserve energy in the communications device. 

Referring to Claims 5, 12, and 17, Gitlin also teaches a first signal amplifier 530 
(fig. 5) disposed in the first signal path, operatively connected to the first filter; 

a second signal amplifier 531 (fig. 5) disposed in the second signal path, 
operatively connected to the second filter; and 

a third signal amplifier 532 (fig. 5) disposed in the third signal path, operatively 
connected to the third filter. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to provide the teachings of Gitlin to the 
modified system of Ahonen, and Dvorkin in order to provide a simpler structure for the 
communications device. 

Referring to Claim 18, Gitlin also teaches a fourth signal path operatively 
connected to a different one of said plurality of antennas for receiving communicafion 
signals in a frequency band substantially between 1930 MHz and 1990 MHz (see fig. 5 
where w^ means that the device allows for more signal paths). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to provide the teachings of Gitlin to the modified system of Ahonen and Dvorkin in order 
to provide a simpler stmcture for the communications device. 

Referring to Claim 19, Dvorkin also teaches the received communication signals 
in first and second signal paths are transmitted in one of the following modes: W-CDMA 
(EU) and W-CDMA (US2) (see col. 4, lines 64-67). 
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Referring to Claim 20, Dvorkin also teaches the received communication signals 
in the third and fourth signal paths are transmitted in one of the following modes: W- 
CDMA (US1) and 1900GSM (see col. 4, lines 64-67). 

Referring to Claim 21 , Dvorkin also teaches the received communication signals 
in the third signal path are transmitted in W-CDMA (USIl mode, and the received 
communication signals in the fourth signal path are transmitted in one of the following 
modes: W-CDMA (US1) and 1900GSM (see col. 4, lines 64-67). 

Referring to Claim 22, Ella also teaches the baluns integrated in a sub-module 
(fig. 1 1 ). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the teachings of Ella to the modified system of 
Ahonen, Gitlin, and Dvorkin in order to conserve energy in the communications device. 

Referring to Claim 23, Dvorkin also teaches the signal amplifiers integrated in a 
sub-module (fig. 1). 

Referring to Claim 24, Dvorkin also teaches a first sub-module for disposing the 
first, second and third feed points and the first, second and third signal paths 30-32 (fig. 
1); and a second sub-module for disposing the fourth signal path 33 (fig. 1). 

Referring to Claim 25, Gitlin also teaches a further antenna (see fig. 5 where w'^n 
means that the device allows for more antennas) having a further feed point; a fourth 
signal path (see fig. 5 where w'^n means that the device allows for more signal paths), 
operatively connected to the further feed point, for receiving a communication signal in a 
fourth frequency band (see col. 4, lines 50-61); 
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a fifth signal path (see fig. 5 where w'^n means that the device allows for more 
signal paths), operatively connected to the further feed point, for receiving a 
communication signal in a fifth frequency band different from the fourth frequency band, 
wherein each of the fourth and fifth signal paths has an input end and an output end, the 
input end operatively connected to the further feed point (see col. 4, lines 50-61 ), 

Gitlin does not teach a balun disposed at the input end, a signal amplifier 
disposed at the output end, and a filter disposed between the signal amplifier and the 
balun; and means, operatively connected to the further feed point, for matching the 
filters in the fourth and fifth signal paths. Ella teaches a balun disposed at the input end 
10 (fig. 11), a signal amplifier 150 (fig. 11) disposed at the output end, and a filter 120 
(fig. 8) disposed between the signal amplifier and the balun; and means 210 (fig. 11), 
operatively connected to the further feed point, for matching the filters in the fourth and 
fifth signal paths. Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to provide the teachings of Ella to the modified 
system of Gitlin, Ahonen and Dvorkin in order to conserve energy in the 
communications device. 

Referring to Claim 26, Dvorkin also teaches the communication signals received 
in the first and second signal paths transmitted in a frequency band substantially 
between 21 10 MHz and 2170 MHz in a W- CDMA mode, and the communication 
signals received in the third and fourth signal paths are transmitted in a frequency band 
substantially between 1930 MHz and 1990 MHz in either a W-CDMA mode or a GSM 
mode (see col. 4, lines 64-67 and col. 5, lines 15-25). 
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Referring to Claim 27, Dvorkin also teaches the communication signals received 
in the fifth signal path are transmitted in the fifth frequency band substantially between 
1805 MHz and 1880 MHz (see col. 5. lines 15-25). 

Referring to Claim 28, Dvorkin also teaches a first sub-module for disposing the 
first, second and third signal paths and the first, second and third feed points, and a 
second sub-module for disposing the fourth and fifth signal paths and the further feed 
point (fig. 1). 

Referring to Claim 29, Gitlin also teaches a sixth signal path (see fig. 5 where 
w'^n means that the device allows for more signal paths), operatively connected to the 
further feed point, for receiving a communication signal in a sixth frequency band 
different from the fourth and fifth frequency band, the sixth signal path having: 

an input end w1 (fig. 5) and output end v1 (fig. 5), the input end operatively 
connected to the further feed point. 

Gitlin does not teach a balun disposed at the input end, a signal amplifier 
disposed at the output end, and a filter disposed between the signal amplifier and the 
balun, for filtering the communication signal in the sixth frequency band, wherein the 
matching circuit is also used for matching the filter in the sixth signal path. Ella teaches 
a balun disposed at the input end 10 (fig. 1 1 ), a signal amplifier 1 50 (fig. 1 1 ) disposed at 
the output end, and a filter 120 (fig. 8) disposed between the signal amplifier and the 
balun, for filtering the communication signal in the sixth frequency band, wherein the 
matching circuit is also used for matching the filter in the sixth signal path. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
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made to provide the teachings of Ella to said device of Gitlin in order to conserve energy 
in the communications device. 

Referring to Claim 30, Dvorkin also teaches the communication signals received 
in the first, second and sixth signal paths are transmitted in a frequency band 
substantially between 2110 MHZ and 2170 MHz in a W-CDMA mode, the 
communication signals received in the third and fourth signal paths are transmitted in a 
frequency band substantially between 1930 MHz and 1990 MHz in either a W-CDMA 
mode or a GSM mode, and the communication signals received in the fifth signal path 
are transmitted in the fifth frequency band substantially between 1805 MHz and 1880 
MHz (see col. 4, lines 64-67 and col. 5, lines 15-25). 

Referring to Claim 31 , Dvorkin also teaches said at least two antennas 
comprising a first antenna 4 (fig. 1) and a second antenna 5 (fig. 1), and said at least 
two feed points comprising: 

a first feed point 30 (fig. 1), operatively connecting a first signal path to the first 
antenna, for receiving communication signals in a first frequency band, and a second 
feed point 32 (fig. 1), operatively connecting a second signal path to the second 
antenna, for receiving communication signals in the second frequency band. 

The combination of Ahonen and Dvorkin does not teach said plurality of antenna 
further comprising a fourth antenna, a fifth antenna, and a sixth antenna. 

Gitlin teaches said plurality of antenna further comprising a fourth antenna, a fifth 
antenna, and a sixth antenna (see fig. 5 where w'^n means that the device allows for 
more antennas), and the receive front-end module further comprising: 
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a fourth feed point, operatively connecting a fourth signal path to the fourth 
antenna, for receiving communication signals in the fourth frequency band; a fifth feed 
point, operatively connecting a fifth signal path to the fifth antenna, for receiving 
communication signals in the fifth frequency band; and a sixth feed point, operatively 
connecting a sixth signal path to the sixth antenna, for receiving communication signals 
in the sixth frequency band, and wherein the receive front-end module comprises a first 
sub-module for disposing the first, second and third signal paths, and a second sub- 
module for disposing the fourth, fifth and sixth signal paths, and the communication 
signals in at least two of the six signal paths are transmitted in the same frequency band 
and transmission mode (see fig. 5 where w'^n means that since the device allows for 
more antennas, then that obviously means that the feed point and signal paths are also 
included). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the teachings of Gitlin to the modified device of 
Dvorkin and Ahonen in order to provide a simpler structure for the communications 
device. 

Referring to Claim 32, Dvorkin also teaches the first and fourth signal paths in 
which the received communication signals are transmitted substantially in a frequency 
range between 21 1Q MHz and 2170 MHz; the second and third signal paths in which 
the received communication signals are transmitted substantially in a frequency range 
between 1930 MHz and 1990 MHz; and the fifth and sixth signal paths in which the 
received communication signals are transmitted substantially in a frequency range 
between 1805 and 1880 MHz (see col. 5, lines 15-25). 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1-36 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eugene Yun whose telephone number is (571 ) 272- 
7860. The examiner can normally be reached on 9:00am-6:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nick Corsaro can be reached on (571) 272-7876. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Eugene Yun 
Examiner 
Art Unit 2682 
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